Cytotoxic effects of volatile anesthetics with free radicals undergoing laparoscopic surgery.
Free radicals induced by several diseases can trigger oxidative stress, leading to the production of malondialdehyde (MDA) and protein carbonyl content (CB). Volatile agents are able to increase the extent of oxidative status. However, the effects of these agents together with pneumoperitonium (Pp) have not been reported. We aimed to investigate the role of volatile anesthetics and ischemic injury during Pp on free radicals and scavenging enzymes in laparoscopic abdominal surgery. Forty patients were examined. Patients were randomly divided into four groups in order to receive sevoflurane-fentanyl (SF = 10), sevoflurane-N(2)O (SN = 10), desflurane-fentanyl (DF = 10), and desflurane-N(2)O (DN = 10), respectively. Tidal volume and ventilation frequency were kept unchanged during the operation. Intraabdominal pressure was remained constant at 12 mm Hg. Baseline values in venous blood samples were preoperatively taken and blood was also taken postoperatively at the 6th and the 24th hours. After collection of blood samples into citrate (3.5 mg/mL blood) containing glass tubes, erythrocyte sediments were prepared for the analyses. Then malondialdehyde levels, protein carbonyl content, and sulfhydryl (SH) groups were measured. The levels of MDA and protein carbonyl content were significantly higher at the 6th hour rather than the 24th hour postoperatively with desflurane anesthesia. In addition, SH groups were significantly different between the 6th hour and the 24th hour measurements (P < 0.05). In our study, desflurane caused a statistically significant increase in MDA levels and protein carbonyl content and a decrease in SH groups. When the two groups were compared, in the case of MDA and CB values, a significant increase was observed in the 6th and the 24th hour, where there was a decrease in SH groups in the desflurane group (P < 0.05). These parameters did not change in the sevoflurane group (P > 0.05). We concluded that desflurane was affected by desflurane with low flow anesthesia in patients undergoing laparoscopic abdominal surgery. Significant influence on oxidative stress and antioxidant mechanics was not seen with sevoflurane anesthesia. Our studies support that oxidant and antioxidant defense mechanisms were altered in the desflurane group and this alteration improved after a combination of desflurane-N(2)O.